The factorial pot experiment was conducted at Bakrajo Research Station, , while the lowest mean value (11.09) g pot -1 obtained from the 5 th treatment (8 mg Fe kg -1 ) which ranged between (3.14-27.62) g pot -1 . The critical level of Fe was determined in wheat using graphic method and statistical method depending on iron concentration in the plant (mg kg -1 dry weight) and relative yield the iron which was (50.50 mg kg -1 dry matter .While the critical level of iron in the studied soil was (2.61) mgkg -1 using graphical method and (2.50) mgkg -1 depending on statistical method for the studied soils in Sulaimani governorate.
INTRODUCTION:
Plants grow in soils with limited availability of Fe are not able to accumulate sufficient amounts of Fe in its edible parts, leading to nutrition disorders (Fe deficiency) in human body that depend on staple food crops like cereals (White and Broadley, 2009) .Iron has many important functions in plant growth and development, such as involvement in the biosynthesis of chlorophyll, respiration, chloroplast development and improves the performance of photosystems. It is an essential part of many enzymes. Iron also participates in the oxidation process that releases energy from sugars and starches and in response of that converting nitrate to ammonium in plant. It plays an essential role in nucleic acid metabolism .The availability of Fe in soils is affected by soil properties such as soil pH, calcium carbonate content, organic matter, accumulation of phosphorus, ion imbalance, soil texture, soil temperature, poor soil aeration, high humidity and soil compaction. Availability of iron and most micronutrient is largely pHdepended, availability decreases as pH increase. The lower the pH value of soil solution, causes the higher availability of soluble Fe. The dominant Fe species in the pH range of 5.0 to 7.5 is Fe (OH) 2+ which decreases 10-folds for each unit increase in pH while the activity of Fe 3+ decreases 1000-fold. ( Havlin et al., 2014) .
A critical value in the literature is defined as the concentration below which deficiency of specific nutrient occur. (Lindsay and Norvell, 1978) . Data indicated that the critical level of Fe which extracted by DTPA+NH 4 HCO 3 method for 40 soil sampls in USA was (4.5) mg Fe kg 1 (Havlin and Soltanpour, 1981 Ahmad et al., (1996) . Kumar (2002) reported that the critical limit in wheat plant was 43.52 mg Fe kg -1 . Lindsay and Schwab (1982) , reported that the critical limit of Fe in Soybean was 50 mg Fe kg -1 .).In Kurdistan region there are some studies about nutrient critical level of phosphorus and potassium which were conducted by Shekh bzayni (2005), Hama-Amin (2012) and Khdir (2017) .
Since there are little or no studies about iron critical level in soil and plant in Kurdistan region for this reason this study was selected to determine the iron critical level in soil and wheat plant in Sulaimani governorate.
MATERIALS AND METHODS:
Soil samples were collected from twenty different locations in Sulaimani governorate as shown in table (1). The samples were taken from soil surface (0-30) cm depth (Halverson, 2001) up on bringing the samples to the laboratory they were air dried, ground and kept until use. Quantitative amount of soil samples were taken for pot experiment, chemical and physical analysis.
Some soil physical and chemical analysis were done on the (2) mm sieving samples, according to Jackson(1973) .
Available iron for soils was determined by AAS, using (Ammonium Bicarbonate-DTPA) using 1 M ammonium bicarbonate (NH 4 HCO 3 , and 0.005 M DTPA) extract (Soltanpour and Schwab, 1977 ). Determination of iron critical level:
-Biological experiment
The critical level of Iron in the soil and plant was determined by Cate and Nelson (1965) methods using graphic and statistical methods.
Statistical Analysis:
In all cases, two-way analyses of variance (ANOVA) using with the help of computer software XLSTAT. Revised Least Significant differences (RLSD. 01 ) test was used to compare the differences among a means at significant level of 1%, using SAS, (2001). The studied locations and their position according to GPS.
RESULTS AND DISSCUION:
Data of the most important properties of the investigated soils were shown in table (2) and (3); it reveals that the soils included various textures, from clay soil to silty loam. The pH value was ranged from 7.24 to 8.36 with mean value of (7.90). This means that all the tested soils were slightly alkaline. The electrical conductivity (EC) of the studied soil was between (0.55 and 4.3) dSm -1, with mean value of 1.038, which indicates that the soils are non-saline, except Zrgwez location which is saline soil. Cation exchange capacity (CEC) was ranged between (10.05 -38.61) cmol c kg -1 soil, it means they are differing in fertility. The amount of organic matter in the soils was ranged from (7.00 to 38.70) g kg -1 , it mean that most of the soil have low organic matter content, (Baruah and Barthakur,1999) CaCO 3 ), (Hodgason, 1976) . combination between the studied factors may created different conditions for plant growth as mentioned by Darwesh and Esmail (2008) . . It observes that whenever the grain weight of wheat is less but the concentration of Fe was more (dilution effect). This may be due to the difference in iron concentration of the studied soils (table 3) . It is stated that Fe content of grain was affected by Fe content of soil, iron concentration in soil of SaidSadq location was (2.79) mg kg -1 ,while iron concentration in soil Penjwen location was (1.80) mg kg -1 accordingly, when the amount of iron increases in soil, the concentration of iron will increases in seeds. (Long et al., 2004) .
Soil

Effect of iron levels, soil locations and their interactions on concentration of iron in wheat grains:
The interaction between levels of Fe and soil types was affected significantly at (P≤0.01) level on Fe concentration in wheat seeds as shown in Determination of iron critical level in the studied soils:
As shown in Figure ( 1a and b) the critical level for the studied soils, using Nelson (1965, 1971) It is appear from determined critical level of Iron (figure,1,a) that the concentration of Fe in (11) locations of the studied soils was less than the critical value .
Determination of iron critical level for wheat plant:
Critical level of Fe was determined by using graphic method ( figure ,2a) depending on iron concentration in the plant (mg kg -1 dry weight ) and relative yield ( table 6 ), the iron critical level for wheat was (46.55 ) mg kg -1 dry matter .The highest R 2 (0.63) value was obtained in wheat plant iron at (50.50) mg kg -1 and therefore the critical limit of iron for wheat plant was (50.50) mg kg 1 by using statistical method or depending on (R 2 ) value as shown in (figure, 2b) These results are very close or similar to those recorded by (kumar, 2002 and Meena, 2013) . 
CONCLUSIONS :
The statistical method was more accurate than graphical method for estimation Fe critical level for wheat plant and soil .
The critical level of soil Fe was (2.50) mgkg -1 using graphical method and (2.61) mgkg -1 depending on statistical method for the studied soils in Sulaimani.
The critical level of Fe for wheat crop was (46.55 and 50.50) mg kg -1 depending on graphical method and statistical method respectively.
RECOMMENDATIONS:
According to the results of this investigation the following recommendations were -Studying the critical level of iron for different plants.
